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[57] ‘ ABSTRACT

The invention relates to a binocular night telescope of
the type which comprises a large aperture objective (1),
a light amplifier tube (2) for amplifying the image pro-
jected by said large aperture objective and a viewing
microscope which comprises telescope objectives (9,.
10) and oculars (11, 12) as well as a collimating objec-
tive (6) for focusing the amplified image at infinity for
an observer. The viewing microscope also comprises
prisms or mirrors for erecting the image vertically as
well as in side. At least a part of the prisms (7, 8) for
erecting the image in side are axially displaced so that
they are located at the side of, above or below the light
amplifier tube (2) depending on the orientation of the
microscope. This means that the entire instrument is
shorter and the center of gravity is moved forwards.
The telescope objectives (9, 10) and oculars (11, 12) are
also so designed that the exit pupil has a diameter of at
least 7 millimeters, preferably 7-12 millimeters, which
means that no rotatable prism houses for adjusting the
eyes distance are required so that the instrument is more
simple and easy to handle.

9 Claims, 2 Drawing Figures
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1
BINOCULAR NIGHT TELESCOPE

The present invention relates to a binocular night
telescope of the type which comprises a large aperture
objective, a light amplifier tube for amplifying the
image projected by said large aperture objective and a
viewing microscope comprising telescope objectives
and oculars as well as a collimating objective to focus
the amplified image at infinity for an observer.

For the observation of military targets it is common
to use binocular instruments. A binocular telescope
makes it easier to detect small or hidden targets and it
also makes it less tiring for the eyes of the observer. For
use at night such a telescope is provided with a light
amplifier tube for amplifying the image of the target
which is projected by the large aperture objective to
permit observation of the screen of the tube with both
eyes, it is previously known to use special magnifying

glasses. Such magnifying glasses, however, are often big,

and complicated and they also give insufficient magnifi-
cation.

In order to increase the magnification it is then previ-
ously known to use binocular for observation of the
screen of the tube in which microscopes the distance
between the eyes can be adjusted by turning two prism
houses, each of the houses then including a rombic
prism and provided with an ocular. The microscope
also comprises two objectives, which together with said
oculars form a binocular telescope, and a collimating
objective, for focusing the image—in this case the
screen of the light amplifier tube—at infinity, when
observed through the binocular. telescope. The micro-
scope further comprises two optical prism systems for
erecting the image. Such a microscope, however, is
bulky and not tight and the center of gravity will be
located too far to the back of the instrument. It is also
difficult to keep the bearings of the rotatable ocular
prisms tight. Furthermore in the darkness it is also diffi-
cult to read the scale indicating the distance of the eyes
and the operating time tends to be too long.

According to the present invention said problems
have been solved in such a way that the image erecting
optical prisms or mirrors of the viewing microscope
have been axially displaced so that at least a part of
them are located on the same side as the light amplifier
-tube with respect to an imaginary plane through the
screen and perpendicular to the axis of the tube. This
means that the entire instrument is shorter than previous
instruments and the centre of gravity is moved for-
wards.

According to a preferred embodiment of the inven-
tion the telescope objectives and the oculars of the
viewing microscope are so designed that the exit pupil
has a diameter of at least seven millimeters, preferably
7-12 millimeters. Such an exit pupil size means that the
instrument is suitable for all kinds of eye distances with-
out any need for adjusting the distance between the
oculars in the microscope. No rombic prisms for adjust-
ing the eyes distance are required.

DESCRIPTION OF THE FIGURES

FIG. 1 schematically illustrates one embodiment of a
telescope according to the invention, and

FIG. 2 another embodiment with additional observa-
tion channels.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

The instrument shown in FIG. 1 comprises a very
large aperture objective lens 1 which is focusing an
image of the object, for instance a military target, on
the photo cathode of a light amplifier tube 2. The
image is amplified in a known way in the amplifier.
tube and appears on the screen 3 of the tube. Two mir-
rors 4 and 5 are located near the screen 3 and are erect-
ing the image vertically. The screen 3 is focussed at in-
finity by means of a collimating objective 6. Optical
prisms 7 and 8 for erecting the image in side, i.e. hori-
zontally are axially displaced so that they are located
on the same side as the tube of the light amplifier 2
with respect to an imaginary plane through the screen
3 and perpendicular to the axis of the tube, i.e. with the
orientation of the instrument illustrated in FIG. 1 the
prisms are located below the light amplifier tube 2. By
means of the location of the prisms 7 and 8 the light
rays are positioned and turned back at the side of the
light amplifier tube. Due to the location of the prisms 7
and 8 the distance between the optical axes is also at
the same time increased so that the collimating objec-
tive 6 and the mirrors 4 and 5 can be disposed between
the optical axes. The telescope objectives 9 and 10 to-
gether with the collimating objective 6 are focusing
the object on the image plane of oculars 11 and 12 re-
spectively. The telescope objectives 9, 10 and the ocu-
lars 11 and 12 are then so designed that an exit pupil of
the microscope of at least 7 millimeters, preferably 7—
12 millimeters, is obtained. This means a large relative
aperture, a focal ratio of at least 1.3.5, and the objec-
tive must be designed as a large aperture anastigmatic
lens corrected for a large field of view (compared with
a stero microscope) and a large relative aperture. Con-
sequently the objective must consist of a plurality of
individual lenses, some of them may be disposed be-
tween the collimating objective 6 and the prisms 7 and
8.

FIG. 2 shows another embodiment of the telescope in
which the collimating objective 6' is round in contrast
to the embodiment illustrated in FIG. 1, in which the
collimating objective 6 is cut, which-means that the area
of the objective 6’ which is otherwise not used can be
used for further one or two observation channels, for
instance channels for additional observers or for a cam-
era. Otherwise the telescope comprises, like FIG. 1, a
light amplifier tube 2’ of which only a part (the back
part with the screen) is illustrated in FIG. 2, mirrors 4’
and § for erecting the image vertically and prisms 7’
and 8" located at the side of the light amplifier tube 2 for
erecting the image also in side. Between the prisms 7'
and 8 further prisms 13,14 are located for distributing
the light rays to the additional observation channels 15,
16.

We claim:

1. A binocular night telescope comprising:

alarge aperture objective lens for focussing an image
on an image plane; ‘

a light amplifier having a light receiving surface in
said image plane and providing an amplified image
to a transmitting image screen end of said amplifier;

a viewing microscope comprising: a collimating lens
means for axially displacing said image, inverting
said image about a first axis and focussing said
image at infinity for an observer including first and
second erecting means having at least'a part lo-
cated between the ends of said light amplifier for
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receiving said axially displaced image and invert-
ing said image about an axis perpendicular to said
first axis, thereby forming second and third images;

first and second telescope objective lens located for

transmitting said second and third images away
from said first and second erecting means along
optical axes of said microscope; and

- first and second ocular lens for viewing images trans-
mitting by said telescope lens.

2. A binocular night telescope according to claim 1,
wherein said means for erecting the image comprises
prisms or mirrors.

3. A binocular nlght telescope according to claim 2
wherein at least a part of said prisms or mirrors for
erecting the image horizontally are located on the same
side of the light amplifier with respect to an imaginary
plane through the transmitting image screen end per-
pendicular to the axis of the tube.

4. A binocular night telescope according to claim 3
wherein the prisms or mirrors for erecting the image

. increase the distance between the two optical axes of
the viewing microscope so that the collimating lens
means for erecting the image verticaﬂy are located
between said microscope optical axes.

5. A binocular night telescope according to cIaJm 1,
wherein said telescope objectives and oculars provide
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an exit pupil of the microscope with a diameter of at

least 7 millimeters.

6. A binocular night telescope according to claim 5
wherein the exit pupil has a diameter of 7-12 millime-
ters.
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7. A binocular night telescope according to claim 1,
wherein said telescope objectives have a relatively large
aperture having a focal ratio of at least 1:3.5.

8. A binocular mght telescope according to claim 9,
further comprising prisms for distributing the light rays
to one or more additional optical axes for forming addi-
tional observation channels. -

9. A binocular night telescope comprising:

a large aperture objective lens for focussing incident
light on a receiving end of a light amplifier tube,
said light amplifier tube providing an image at a
screen located at one end thereof;

first and second mirrors located in front of said
screen, said mirros reflecting said image back
towards a plane of said screen along an axis dis-
placed from said image tube axis;

collimating objective lens for focussing said reflected
image at infinity;

first and second objective lens for focussing first and
second images from said collimating lens on a
plane;

first and second image erecting prisms located at least
partxally between ends of said light amplifier, for

receiving said first and second images and erecting

said images; and

lens means including first and second ocular lens for
viewing images erected by said prism, said ocular
lens located in front of said screen and mirrors, said
ocular lens spaced apart to permit binocular view-
ing of an image from said light amplifier image

screen.
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